Traditionally, one-lung ventilation (OLV) using a doublelumen endotracheal tube or bronchial blocker with general anesthesia is the first anesthetic choice in thoracic surgery. However, general anesthesia with mechanical ventilation carries a risk of side-effects related to tracheal intubation and general anesthesia, such as airway complications, ventilation-induced lung injury, and residual neuromuscular blockade [1] [2] [3] . Thanks to advances in minimally invasive techniques, non-intubated thoracic surgery with spontaneous ventilation provides another anesthetic option for high-risk patients who may not tolerate intubated general anesthesia, and avoids complications related to intubation and OLV [4] . Although still relatively uncommon, a few randomized trials [5] [6] [7] [8] and a meta-analysis [9] have indicated that non-intubated thoracic surgery with spontaneous ventilation is more physiological and has more advantages than mechanical ventilation.
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The current issue of the Korean Journal of Anesthesiology [10] presents a case report on non-intubated thoracoscopic surgery under thoracic epidural anesthesia. The authors showed that thoracic epidural anesthesia with a target-controlled infusion of remifentanil and propofol for sedation was a feasible strategy for thoracoscopic surgery in patients with complicated respiratory function.
To ensure patient safety, anesthetic considerations for respiratory management are essential. After the parietal pleura is opened during spontaneous breathing, the lung will collapse on exposure to atmospheric pressure, and OLV will begin [11] . Regional anesthetic techniques, such as thoracic epidural anesthesia (level T3-T4, sensory blockade T2-T10), paravertebral block, or intercostal block are effective for performing numerous procedures in thoracic surgery, with the patients awake or under minimal sedation [12] . However, stimulation of the visceral pleura, bronchi, or trachea may trigger the cough reflex. Such visceral afferent transmissions cannot be blocked by epidural anesthesia or intercostal block. Many approaches have been proposed to control the cough reflex, including intrathoracic vagal and phrenic nerve block, stellate ganglion block, and intravenous administration of opioids [13] .
Sometimes, intraoperative conversion to general anesthesia is inevitable because of major bleeding, dense adhesions, insufficient analgesia, inadequate sedation, or persistent hypoxemia [12, 13] . The anesthesiologist must have a protocol to minimize the risk to the patient before the operation. Intubation in the lateral decubitus position is a technical challenge and may result in critical complications [12] . A single-lumen tube is usually recommended for endotracheal intubation at the time of case conversion. After airway control has been achieved, a bronchial blocker can be used to obtain OLV [11] .
Although the benefits remain unclear, non-intubated thoracic surgery may be preferable over general anesthesia with endotracheal intubation for specific indications. The anesthetic team must be aware of the potential problems, and have familiarity with the procedure to be performed. Education and training programs in thoracic surgery with non-intubated patients may be needed.
